REVIEWER
Hui Nian Department of Biostatistics, Vanderbilt University Medical Center REVIEW RETURNED 02-Mar-2018 GENERAL COMMENTS This is a retrospective cohort study to evaluate the association between CHF and hospital mortality in patients with sepsis. The paper is clearly written. There is a few statistical issues that I think can be addressed in a revision.
1. A major issue is with regards to backward selection procedure used in multivariable logistic regression model. Stepwise variable selection is very problematic and it yields biased regression coefficients and too small p values (you may find a detailed discussion in Chapter 4 of Frank Harrell's book, Regression Modeling Strategies). I suggest the authors use some data reduction techniques instead, such as propensity score. The outcome model can be fitted on exposure, logit propensity score, and some other clinically important variables.
2. To evaluate the adjusted effect of CHF on in-hospital sepsis death, we probably should only include confounders in the multivariable model -all the variables collected after diagnosis of sepsis, strictly speaking, are not confounders. I'm not insistent on removing these variables, but want the authors to pay particular attention to the interpretation of adjusted OR of CHF based on the current model. (A predictive model of in-hospital sepsis death with CHF only considered as a comorbidity does not agree with the study design)
3. In Table 4 , were LOS the mortality-free ones?
4. A minor issue. It should be "multivariable analysis/model", not "multivariate analysis/model".

Irwani Ibrahim
National University Health Systems, Singapore REVIEW RETURNED 06-Mar-2018 GENERAL COMMENTS This is a study to determine the in-hospital mortality of septic patients with and without heart failure.
Line 159 under methods. please clarify the word 'final' . Does the author refer to the ICD-9 codes in the Emergency Department or final discharge diagnosis of the hospital admission? Please include the list of ICD-9 codes used to identify the patients . The main criticism I have for this study is the selection bias . The authors had excluded patients with diastolic and preserved ejection fraction. While the point is made in the discussion , the discussion was very brief and hence, unconvincing. I do not think exclusion of these patients from the study cohort is appropriate.
The findings of this study are not unexpected that patients with heart failure. We thank the reviewer for this comment. Due to similar comments from different reviewers, we made changes to the structure of the study and the choice of variables. In the initial paper, there were two approaches for selecting covariates: association between heart failure and in-hospital mortality and the predictors of mortality in CHF patients with sepsis. We have decided to eliminate the predictors of mortality and focus more on the association between heart failure status and mortality. This was reflected by a change in our methods section and in our multivariable section. Non-significant p-values have been removed from the text Table 1 : for comparison in site of infection between patients with and without CHF, a more appropriate statistical test would be chi-square test (or maybe Fisher's exact) for 2 by 12 table, which would produce one P-value indicating whether or not there is an overall association. I noticed that some cell sizes are very small (count <5), the authors could consider collapsing some subgroups.
VERSION 1 -AUTHOR RESPONSE
We thank the reviewer for this comment. We have made changes to our table 1. We collapsed some of the small subgroups. The new changes are reflected in the modified table 1. We have re-checked with our statistician, a chi square test was used for most variables for the comparison between infection sites. A fisher's test was used for some variables having small cell count (i.e. site of infection: blood, site of infection: Gall bladder, site of infection: intravascular catheter)
Page 16, lines 311-325: If the aim is to identify the association between CHF and sepsis-related mortality, then the authors need to downplay the estimates for covariates/confounders.
We thank the reviewer for this comment. We have made changes to our multivariable model and therefore, have downplayed the estimates of confounders. our new section focuses only on the association between CHF and in-hospital mortality and is summarized in the following paragraph: A multivariable analysis was performed to determine association between heart failure status and hospital mortality considering all clinically relevant and statistically significant variables in the bivariate analysis (Table 4) Corrected in the manusctipt. Changed mortality rate to odds of death.
Abstract lines 92-93: number of persons died within 72 hours is very small for both CHF and non-CHF patients, my recommendation is to downplay the findings regarding 72-hour mortality.
In an effort to downplay 72 hour mortality, this result was removed from the abstract section.
The only covariate-adjusted model the authors conducted was for hospital mortality (Table 5) ; for other primary or secondary outcomes, only unadjusted results were reported. To avoid confusions, the authors need to either downplay the unadjusted results, which are vulnerable to confounding or add multivariable-adjusted results.
We thank the reviewer for this comment, we have made changes to our multivariable model in order to emphasize the association between heart failure status and in-hospital mortality. We have removed all variables that might alter the results of this study. Based on other reviewer's major comments, we had to remove variables (LOS, intubation, pressor use.) because they would change the study form an association of CHF with mortality to the predictors of death in CHF patients.
As for the unadjusted results, we wanted this paper to have a descriptive role for CHF patients presenting with sepsis. We believe that it is important for readers to know that these patients are at risk of a longer length of stay, have higher odds of intubations.. Never the less, we have added a statement in our limitations part explaining that for the secondary outcomes, unadjusted results were used and they are vulnerable to confounding.
Reviewer: 2 Reviewer Name: Hui Nian Institution and Country: Department of Biostatistics, Vanderbilt University Medical Center, USA Competing Interests: None declared This is a retrospective cohort study to evaluate the association between CHF and hospital mortality in patients with sepsis. The paper is clearly written. There is a few statistical issues that I think can be addressed in a revision.
Thank you for the comment. We acknowledge that propensity score has been recently used as an alternative method to control for the confounding variables and create two exposure groups that are similar. Superiority of one over the other has not been established. Accordingly, we opted for using the traditional multivariate logistic regression which has been used for so long and which provides better control over the variables to control for. There are some studies that show similarities in results from both analyses
1) Comparison of Logistic Regression versus Propensity Score When the Number of Events Is Low and There Are Multiple Confounders
The Medical Records department assigns ICD-9 coded discharge diagnoses pertaining to all the diagnoses made by the respective attending physicians throughout ALL the patients' hospital stay, including the diagnosis made in the ED and the diagnoses made during hospital stay. In order to clarify this issue, we have added the following statement in the body of the manuscript:" The ICD-9 diagnoses retrieved were: sepsis (995.91), severe sepsis (995.92), septicemia (038), septic shock (785.52), and bacteremia (790.7). The medical records department at our institution assigns an ICD-9 code after compiling all diagnoses made throughout the patient's hospital stay and that includes the diagnosis made by the ED physician as well as by the intensivist and hospitalist."
Please include the list of ICD-9 codes used to identify the patients . The ICD-9 diagnoses retrieved were: SEPSIS (995.91), SEVERE SEPSIS (995.92), SEPTICEMIA (038), SEPTIC SHOCK (785.52), BACTEREMIA (790.7)
The main criticism I have for this study is the selection bias . The authors had excluded patients with diastolic and preserved ejection fraction. While the point is made in the discussion, the discussion was very brief and hence, unconvincing. I do not think exclusion of these patients from the study cohort is appropriate.
We believe that patients with diastolic heart failure have a worse prognosis than patients with systolic heart failure. We are in the process of evaluating that data. We wanted to compare systolic heart failure patients presenting with sepsis versus the general population to examine the specific mortality of systolic heart failure patients. We also are examining the mortality of diastolic heart failure patients versus the mortality of systolic heart failure patients with the aims of proving our theory. We acknowledge that this is a limitation to the study and as such, it was added in our limitations section. We hope that the reviewer understands our point of view.
Our new statement in the limitation section reads the following: We understand that this is a substantial subgroup of heart failure patients, but we chose to exclude these patients because we believe that these patients have a poorer prognosis than patients with systolic heart failure and we are conducting a study looking at the mortality of these specific patients as compared to the systolic heart failure population.
The findings of this study are not unexpected that patients with heart failure. 
VERSION 2 -REVIEW REVIEWER
GENERAL COMMENTS
No further comments.
